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. INTRODUCTION

Southdown, Inc. (Southwestern Portland Cement) currently operates the cement plant located
east of Lyons in Boulder County (see Figure 1). The plant is presently supplied with rock
material which is being hauled by truck either from pits located south of the plant across
Hygiene Road or from a Larimer County quarry, requiring a haul of approximately 11 miles on
county roads and on SH 66.

To ensure a sufficient future supply of rock to allow the plant to maintain its current
production level, Southdown proposes to open the Dowe Flats area for mining. Itis proposed
to produce about 760,000 tons of rock per year in this area. The rock would be hauled from
the mine site to the cement plant by truck, requiring trucks to travel on or across Highway 66.
When the new area reaches full capacity production, operations at the Larimer County quarry
will cease, thereby eliminating the long distance haul on public roadways.

The purpose of this report is to estimate the traffic to be generated by rock hauling from the
mine to the cement plant, to evaluate several alternative routes for the haul traffic, to identify
the impacts associated with the haul trucks, and to recommend measures to mitigate these
impacts.
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Il. EXISTING CONDITIONS

A. ROADWAYS

As illustrated by Figure 1, there are three key roadways in the vicinity of the project:

State Highway 66 - This road provides access through the area in an east/west
direction, running from Longmont to Lyons. The road is a two-lane highway with wide
paved shoulders. In the vicinity of the project, the posted speed limit is 55 MPH. This
road not only serves commuter traffic between communities, but it also carries
significant recreational traffic during the tourist season.

County Road 47 - CR 47 is a narrow, gravel road running north from SH 66. It
currently runs through the area proposed for mining. The road provides access to the
Indian Mountain area and to the Rabbit Mountain open space area. It has a posted
speed limit of 25 MPH.

CR 47 intersects with SH 66 ata "T" intersection, with STOP sign control on CR 47.
There are no turn lanes in any direction provided at this intersection.

County Road 49 - This is a concrete paved roadway providing access from SH 66 to
the entrance to the cement plant. The road crosses the Burlington Northern Railroad
tracks at an at-grade crossing and then has a bridge over the St. Vrain River. When
the road reaches the entrance to the plant, it turns to the west at a 90-degree angle
and continues as an unpaved road.

CR 49 intersects SH 66 at a point about 1,300 feet west of the CR 47 intersection.
It too is a STOP sign controlled "T" intersection. However, this intersection has been
improved with a westbound left turn lane and eastbound right turn acceleration and
deceleration lanes.

B. EXISTING TRAFFIC CONDITIONS

Figure 2 depicts both daily and peak hour traffic data for the roadways in the vicinity of the
project. The daily data obtained from the Colorado Department of Transportation (CDOT)
indicates that the annual average daily traffic (AADT) volume on SH 66 is about 6,400
vehicles per day (vpd). Historical data since 1982 reveal that traffic on SH 66 has increased
at a rate of approximately 2 percent per year.
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It should be noted that this volume represents an average condition throughout the year.
Because this road provides access to the mountains, tourist traffic increases the volumes
during the tourist season. Based on data provided by CDOT for SH 66 and other similar
roadways, the following estimate of the monthly variation of average traffic volumes has been
determined for SH 66:

Month As % of Average Month
January 0.90
February 0.89
March 0.91
April 0.94
May 1.00
June 1.09
July 1.18
August 1.18
September 1.08
October 0.97
November 0.92
December 0.92

Thus, it can be seen that July and August are the months of heaviest travel, with daily
volumes 18 percent greater than average conditions.

The peak hour turning movement counts illustrated on Figure 2 were recorded by Felsburg
Holt & Ullevig in April 1993. The peak hours were found to be 7:15 - 8:1 5 AM and 4:45 -
5:45 PM. The counts revealed that the volumes on SH 66 are very similar in each of the peak
hours at slightly less than 600 vehicles per hour (vph). The data also highlight the low traffic
volumes on each of the county roads.

These volumes were used to determine existing levels of service on SH 66 and at the two
county road intersections utilizing techniques published in the Highway Capacity Manual (see
Appendix A for worksheets). Level of service (LOS) is a measure of the quality of traffic
operations, ranging from LOS A (free flow) to LOS F (severe congestion). More detailed
definitions of the levels of service are also provided in Appendix A. The two-way LOS on
SH 66 is calculated to be LOS B for each peak hour. The levels of service at unsignalized
intersections is measured for each critical movement at the intersection. Table 1 summarizes
the results of these analyses. These results indicate that all movements at these intersections
operate at good levels of service.




TABLE 1
SUMMARY OF INTERSECTION LOS ANALYSES - EXISTING TRAFFIC VOLUMES

lnte:sectlon ' Movement b LQS(AM!PM) o

CR 47/SH 66 SB Left B/C
SB Right A/A
EB Left A/A
CR 49/SH 66 NB Left B/B
NB Right A/A
WB Left A/A

Table 2 summarizes the accident history of SH 66 between the US 36 intersection and the
Hygiene intersection (CR 31), as available from CDOT’s annual report. These data are for the
most recent five years for which data are available from CDOT. The data reveal that there
have been 51 accidents on this 3.9 mile stretch of road over these five years; there have been
two fatal accidents. Most importantly, with the exception of 1990, the total accident rate
on this section of roadway has been less than the average rate experienced statewide on rural
state highways of a similar nature.

TABLE 2
ACCIDENT HISTORY - SH 66

_ TowlRual
: s e Pﬂmary Highway

3 0 1.20
1990 10 6 0 16 2.25 1.17
1989 3 4 0 7 0.77 1.18
1988 3 7 1 il 1.29 1.35
3

1987 1 10 1.1 1.42
9 6 5 0
(1) Accidents per million vehicle-miles of travel.
e ———




ll.  PROJECT GENERATED TRAFFIC

A. ROCK HAUL TRAFFIC

The amount of truck traffic generated by rock hauling activity is dependent on production
quantities, size of the vehicles, and hours of hauling. Table 3 summarizes the projections for
this activity. In producing these estimates the following assumptions were used:

0 The total annual rock production will be 760,000 tons.

0 The monthly production estimates were prepared by the applicant on the basis of
historical trends.

0 Hauling would occur only four days per week. No hauling would occur on weekends.
0 Hauling would occur during 8.5 hours per day.

As shown on the table, estimates were made for the use of two alternative rock haul vehicle
types. The first estimates assumed the use of standard highway vehicles with a payload
capacity of 25-tons. -The second set of estimates assumed use of a vehicle capable of hauling
85 tons of rock. The applicant wishes to pursue the possibility of using the larger vehicles
because they are more efficient and would result in fewer than one-third the number of truck
trips impacting the roadways. Such 85-ton trucks are currently hauling rock across Hygiene
Road from the south to the plant.

The results shown in Table 3 indicate that during peak production months, the total number
of truck trips (empty plus loaded) would be 45 per hour if the 25-ton vehicles were used or
a maximum of 14 per hour if the 85-ton vehicles were used.

B. OTHER PROJECT TRAFFIC

Because this proposal does not represent an increase in the production capacity of the plant,
other types of traffic will not be significantly affected by the proposal. Activity from vendors
supplying material to the plant and customers hauling cement from the plant will remain
essentially the same.

The crew operating the new mine site is expected to consist of approximately 10 employees.
They will stage at a site at the south end of the mine area and will utilize County Road 47 to
access the site. Therefore, one could estimate a worst case of 10 additional vehicle trips on
CR 47 during each peak hour attributed to employee traffic. It should be noted that these
employees will be shifted from other locations at the plant and will, therefore, represent a
reduction in traffic elsewhere.

The one significant change which would be experienced is the elimination of the trucks which
currently make the 11-mile haul trip from the Larimer County quarry along SH 66 and county
roads. This traffic currently amounts to 12,000 truck trips per year (6,000 loaded, 6,000
empty). This equates to 132,000 vehicle-miles of truck travel per year, of which about
36,000 vehicle-miles is on the state highway. :
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IV. ALTERNATIVE HAUL ROUTES

Throughout the planning process, a number of alternative routes for the haul trucks to travel
between the mine site and the cement plant have been considered. These evolved through
a logical sequence and are schematically illustrated on Figure 3. Each of the alternatives is
discussed below.

It should be noted that inherent to each of these alternatives is the relocation of the portion
of CR 47 which runs through the proposed mine area. This section of the road will be
relocated to the west and will be constructed to county standards in an environmentally
sensitive manner. This relocation does not effect the section between the mine site and
SH 66; nor does it relocate the intersection with SH 66.

Alternative 1 - f Existing Roa

The most simple alternative to implement, and the first considered, was the use of
existing CR 47, SH 66, and CR 49 for the haul route. This would require improvement
of CR 47 from SH 66 to the mine entrance and would require turn lane additions at the
intersection of CR 47/SH 66. Furthermore, the required length of accelera-
tion/deceleration lanes (to be consistent with the State Highway Access Code) would
essentially result in widening SH 66 for the entire length between CR 47 and CR 49.

While these improvements could be reasonably implemented, several very significant
difficulties with this alternative were recognized after preliminary analysis. First, this
alternative mixed the heavy haul truck traffic with residential and recreational traffic
on CR 47 and also routed the heavy trucks near several residences along CR 47.

The second primary concern was related to traffic operations along SH 66. This
routing would require that a truck turn right from CR 47, accelerate and merge with
traffic on SH 66, and then move into a left turn lane for deceleration to CR 49 (this
type of movement is often referred to as a "Z" movement). The difficulty with this
movement in this situation is that these two intersections are spaced only 1,300 feet
apart. Therefore, trucks would be unable to reach highway speeds by the time they
would have to merge with highway traffic in order to move into the left turn lane.
Based on the acceleration capabilities of such heavy trucks, it is estimated that they
could only reach a speed of about 30 MPH in the available distance. With a speed limit
of 55 MPH on SH 66, this speed differential could be a significant safety hazard.
Therefore, this alternative was not considered desirable.
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Alternative 2 - Highway Crossing at CR 47

The next logical alternative considered was a direct crossing of SH 66 at the CR 47
intersection. This alternative would entail the construction of a new haul road from
SH 66 to the cement plant, including a railroad crossing and a bridge over the river.
Physically, this presented some difficulties because of the elevation difference between
SH 66 and the railroad in this area. This difference (approximately 8 - 9 feet) is not
nearly sufficient to allow grade separation of the haul road and the railroad, yetitis too
great to allow a design to provide an at-grade railroad crossing.

Alternative 3 - Highway Crossing at CR 49

The corollary to Alternative 2 would be to construct a new haul route from the mine
site to the CR 49 intersection with SH 66 and to allow a direct crossing of the
highway at this point. This option would remove the haul trucks from CR 47 and
would utilize the existing crossings of the railroad tracks and the river on the south side
of the highway. However, this would mix haul traffic with other traffic using CR 49.

The most difficult hurdle associated with this alternative is that the applicant does not
own the properties through which this haul route would run. Therefore, while this may
be a viable alternative in the long term future, it is not feasible at this time.

Alternative 4 - Western Highway Crossing

The applicant does own properties which would allow him to construct a separate haul
route from the mine to the plant with a crossing of SH 66 approximately 500 - 550
feet west of the CR 49 intersection. This road would be limited to use by haul trucks
only; employee, supplier, customer and other traffic would still use CR 47 and CR 49.
Thus, one advantage that this alternative offers is that the haul trucks would not mix
with other traffic on any of these roadways.

The haul route would cross SH 66 at a location where sight distance is good and the
road is only two lanes wide (no turn lanes) and, thus, shorter to cross. Furthermore,
the elevations of the highway and of the railroad in this area are such that at-grade
crossings of both could be achieved. However, at the north end of the haul route near
the mine entrance, it is proposed to grade separate the haul route and the relocated
CR 47.

Because of these characteristics, Alternative 4 is the preferred haul route.

1



V.  TRAFFIC IMPACTS

A. METHODOLOGY

In this section, both the immediate impacts and the long-term impacts of the traffic associated
with the proposal are assessed. The immediate impacts are based on full production activity
and existing background traffic levels on the highways. All analyses assess conditions for the
peak summer season (the month of July is used for analysis purposes) because this represents
the time when rock hauling and background traffic are both at high levels.

The long-term impacts are assessed on projected traffic volumes twenty years into the future.
To estimate these volumes, existing traffic volumes on SH 66 were increased by a factor of
1.4. This determination was made through several approaches. Primarily, the Colorado
Department of Transportation uses this 20-year growth factor for SH 66 in their planning
process. It is further substantiated by the historical trend which has shown a two percent
annual growth for the past ten years. Discussions with Boulder County Public Works
Department staff have also indicated that this is a reasonable estimate.

The primary focus of the impact analysis is on the highway crossing of the haul trucks. To
assess the operation at the crossing, two different techniques were used. The first of these
was the standard unsignalized intersection capacity analysis technique published in the
Highway Capacity Manual, Special Report 209, Transportation Research Board, 1985 which
calculates a level of service for, in this case, the crossing movement. The second approach
was also based on an analysis of available gaps in SH 66 traffic to allow these trucks to cross
the highway, utilizing a methodology published in "The Potential Capacity of Unsignalized
Intersections", Karsten Baass, |ITE Journal, October 1987. While both techniques are based
on gap availability, the two methods treat trucks differently. The first approach converts
trucks to passenger car equivalencies and then determines the level of service on this basis.
The second approach allows one to actually estimate the required gap for a particular vehicle
and then determine the number of available gaps of at least that length. We believe that the
latter approach is more reflective of the actual conditions, although this method does not offer
a clear correlation to a LOS definition.

For this analysis, the acceleration capabilities of both 25-ton and 85-ton trucks were field
tested. The length of time necessary for a vehicle (both loaded and empty) to clear a length
of 100 feet from a stop condition was measured. Although 100 feet is longer than the
distance to be cleared at the proposed crossing, use of this distance results in a conservatively
high estimate of the required gap. Because of the relative acceleration capabilities of the two
vehicles and because the 85-ton trucks are only about half the length of the 25-ton trucks,
the time to clear this distance for both types of vehicles was very similar, averaging about 12
seconds for loaded conditions. Although the time was less when the trucks were empty, the
12-second gap requirement was used for both directions of travel in the analysis. Thus, once
again a conservative factor was built into the approach.

12
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Although the increase in traffic on SH 66 and at the intersections with the county roads due
to the proposal will not be substantial (as noted earlier), levels of service for the two-way
operation of SH 66 and the unsignalized intersections were also determined for the projected

traffic volumes using the techniques published in the Highway Capacity Manual.

B. IMMEDIATE IMPACTS

The traffic volumes used for this assessment are illustrated on Figure 4. These volumes
represent the existing volumes illustrated on Figure 2 adjusted to reflect the peak season
(July). The peak hour turning movement counts conducted in April were increased by
approximately 20 percent to account for this seasonality. The worksheets of the level of
service analyses are included in Appendix B.

Haul R Highw rossin

The unsignalized intersection analysis revealed a LOS C for the crossing movement in
both the AM peak hour and the PM peak hour. The more detailed gap analysis yielded
the following results:

Period Gap Available
AM Peak Hour 102
PM Peak Hour 96

With a maximum peak hour demand of 45 movements for the 25-ton trucks and 14
movements if the 85-ton trucks are used, there are more than adequate gaps available.

SH 66

The two-lane level of service analysis indicates no change in the operations on SH 66,
with LOS B projected for both peak hours.

nty R Inter ion
Table 4 summarizes the results of the level of service determinations at the two county
road intersections. Because of the higher levels of traffic on SH 66, left turn

movements out of the intersections will experience slightly longer delays during the
peak season, but these are all still very acceptable levels of service.

13
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TABLE 4
SUMMARY OF INTERSECTION LOS ANALYSES
IMMEDIATE PROJECTED VOLUMES - PEAK SEASON

| Intersecton | Movement |
*\
CR 47/SH 66 SB Left c/C
SB Right - A/A
EB Left A/A
CR 49/SH 66 NB Left ; c/C
NB Right A/A
WB Left A/A

C. LONG TERM (20 YEAR) IMPACTS

Figure 5 illustrates the traffic volumes projected for twenty years into the future. These too
represent the peak summer season and were determined by factoring current volumes by a
factor of 1.4. The results of the analyses are summarized below and the LOS worksheets are
included in Appendix C.

Haul Route/Highway Crossing

Utilizing the unsignalized intersection technique, LOS D is calculated for both the AM
and the PM peak hour. The gap analysis approach yielded the following results:

Period Gap Available
AM Peak Hour 51
PM Peak Hour 46

These results indicate that in the long range future, the number of sufficient gaps
available will still be adequate, but nearly all of the gaps will be utilized to accommo-
date the crossing maneuver if 25-ton trucks are used. If the larger trucks are used,
more than adequate gaps would be available.

SH 66
Even with the increased traffic volumes projected on SH 66 in this time frame, the

two-lane LOS analysis indicates a LOS C for both peak periods. Thus, widening of the
roadway to four lanes is not projected to be necessary.
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